individuals who are learning oriented, open to criticism, and who have access to support and feedback are particularly proficient at learning leadership via experience (DeRue & Wellman, 2009; Dragoni, Tesluk, Russell, & Oh, 2009; McCauley et al., 1994; Spreitzer, McCall, & Mahoney, 1997) . As McCall (2004) stated, "The primary source of learning to lead, to the extent that leadership can be learned, is experience" (p. 127).
However, there are also unique aspects of leadership that draw into question the core assumptions of experiential learning theory and make experience-based leadership development especially challenging relative to experiential learning in other domains. In particular, leadership experiences are ambiguous, involve multiple stakeholders, entail a multitude of inputs, and often require individuals to take on highly visible and personally risky roles (Heifetz & Linsky, 2002; McCall & Hollenbeck, 2002; Pfeffer, 1977 )-all of which can interfere with experiential learning. In this article, we foreground the importance of structured reflection in overcoming these challenges and develop and test a set of hypotheses about how after-event reviews (AERs) enable people, especially those with certain career experience and personality profiles, to get the most out of their developmental experiences. Consistent with Ellis and Davidi (2005, p. 857), we define an AER as a "learning procedure that gives learners an opportunity to systematically analyze their behavior and to be able to evaluate the contribution of its components to performance outcomes."
In foregrounding the value of AERs in leadership development and specifying the types of people who benefit most from AERs, we make three contributions to the literature. First, most research on leadership development is grounded in experiential learning theories that assume individuals can construct a rich understanding of their own experiences and then generalize the lessons of those experiences to improve their performance (Boud & Walker, 1991; Kolb, 1984; Mezirow, 1991 ). Yet, leadership development research is replete with examples where individuals struggle to learn from experience or even learn the wrong lessons (DeRue & Wellman, 2009; McCall et al., 1988) . Drawing from research on the ambiguities and complexities of leadership (Pfeffer, 1977; Roese, 1997; Yammarino & Bass, 1991) , we challenge the assumption that individuals are able to systematically process and learn from their own leadership development experiences. We then propose that AERs provide a structured analysis and elaboration of experiential data that enables individuals to learn from experience and enhance their performance of leadership behaviors.
Our second contribution is that we address the following puzzle observed in prior research (DeRue & Wellman, 2009; Ellis, Gan-zach, Castle, & Sekely, 2010; McCall & Hollenbeck, 2002; McCall et al., 1988) : Why can two people go through similar developmental experiences, or the same AER process, and come out of those experiences or AERs with different learning and development outcomes? Existing theory and research favor the type of developmental experience (McCauley et al., 1994; Ohlott, 2004) or the type of AER (Ellis et al., 2010; Ellis, Mendel, & Nir, 2006) as the primary explanation for learning and development, but these studies do not explain why two people who go through the same experience and AER process can achieve different outcomes. We posit that the missing element is an understanding of how attributes of the focal actor determine the extent to which AERs enable individual development. In this article, we focus on a set of personal attributes that theoretically should enhance the extent to which AERs can promote experience-based leadership development. This focus on personal attributes is particularly important because it shifts the emphasis beyond what type of AER (e.g., filmed vs. personal; success vs. failure-focused; Ellis et al., 2010) or what type of experience (e.g., successes or failures; Ellis & Davidi, 2005) is most developmental and instead foregrounds how the focal actor's attributes can shape the validity of AERs.
A third contribution of the present study is related to the gen-eralizability of prior research on AERs and its application to leadership development in organizations. To date, AERs have been studied in a controlled military setting with males who were engaged in individual-based, navigation exercises (Ellis & Davidi, 2005) , in laboratory settings with undergraduate students engaged in individual-based tasks (Ellis et al., 2006 (Ellis et al., , 2010 , and in controlled, individual-based work simulations (Anseel, Lievens, & Schollaert, 2009 ). In addition, these tasks were performed over relatively short periods of time, in some cases less than 1 hour and at most up to 3 weeks. These learning tasks and contexts are potentially quite different than leadership in organizations, where the development process is more ambiguous and ill-defined and requires that people learn and exhibit improvement over longer periods of time while working on complex and interdependent tasks (McCauley & Van Velsor, 2004) . Thus, it is not clear that the findings from prior AER research will generalize to leadership development. Our study extends prior research by demonstrating the positive impact of AERs on experience-based leadership development and specifies for which types of people AERs will be most beneficial.
Hypothesis Development
Consistent with prior research (Day & Zaccaro, 2004; Klein & Ziegert, 2004) , we define leadership development as a positive change in the effective use of leadership behaviors. In developing our hypotheses, we first identify some of the unique challenges associated with experience-based leadership development. We then explain how AERs enhance leadership development by addressing these challenges. We conclude by developing hypotheses about how individuals' prior experience and personality determine the value of AERs in leadership development.
Challenges to Experience-Based Leadership Development
Experiential learning theories generally adopt a constructivist perspective on learning, which proposes that individual development occurs as people reflect on their lived experiences and then generalize from those experiences to develop new mental models, skills, and knowledge that will improve performance in future experiences (Boud & Walker, 1991; Dewey, 1938; Fenwick, 2003; Knowles, 1970; Kolb, 1984; Mezirow, 1991) . In this sense, constructivism recognizes that most workplace learning, including leadership development, occurs as people actively construct, reflect on, and make sense of themselves and their experiences (Boud & Walker, 1991; Kayes, 2002) . In organizational settings, constructivist approaches to learning can be seen in Chrysler's product development teams using reflection to capture lessons learned at key points in the development process (Baird, Holland, & Deacon, 1999) or at companies such as PepsiCo and AT&T, which train executives on reflection skills designed to enhance experiential learning (Sherman, 1994) .
However, constructivist accounts of experiential learning also make several assumptions about the learning context that are not reflective of leadership development in organizations. In particular, constructivist theories position the individual as the sole translator of experience and implicitly assume that individuals can accurately reconstruct how their behaviors contributed to specific outcomes, as well as what might have happened had they behaved differently. Yet, leadership experiences are often ambiguous, involve a complex array of stakeholders, and require individuals to perform within highly visible and personally risky roles (Heifetz & Linsky, 2002; McCall & Hollenbeck, 2002; Ohlott, 2004) . Due to the ambiguity and complexity of these experiences, it is often difficult for individuals to determine the causal relationship between their behavior and specific outcomes, or how behaving differently would have impacted their performance (Avolio, 2005; House, 1971; McCall & Hollenbeck, 2002; Morris & Moore, 2000; Pfeffer, 1977; Raelin, 1997; Roese, 1997; Yammarino & Bass, 1991) . This causal ambiguity is why Ohlott (2004) suggested that the most important leadership development questions that people must answer are "How did I behave . . . what did I do . . . and what were the consequences or results of my actions?" (p. 174). In addition, leadership experiences can evoke an array of emotions (e.g., anxiety, fear, doubt) that inhibit an individual's ability to process and learn from experience (Fineman, 1997; Snell, 1988; Vince, 1998) .
AERs and Experience-Based Leadership Development
Given the challenges associated with experience-based leadership development, individuals in leadership development contexts must be able to employ a systematic and deliberate processing of experiential data. In this section, we explain how AERs guide individuals through a more systematic and deliberate processing of experiential data and thereby enhance experience-based leadership development.
Relative to the unstructured and self-directed reflection processes that are often discussed in organizational research (Daude-lin, 1996; Kayes, 2002; McCall, 1998; Raelin, 1997) , AERs guide individuals through a more systematic and critical evaluation of experiential data (Baird et al., 1999; Busby, 1999; Ellis & Davidi, 2005) . Through this systematic analysis, AERs shift individuals' modes of information processing from automatic and habitual to conscious and deliberate and foster greater cognitive elaboration of experiential data (Busby, 1999) . To facilitate the systematic processing of experiential data, AERs consist of three components: self-explanation, data verification, and feedback (Ellis & Davidi, 2005) .
Self-explanation involves individuals systematically analyzing their own behavior and developing specific explanations for how their behavior contributed to performance. Once individuals develop a self-explanation, the data verification component asks them to imagine alternative interpretations of their experience and consider a range of alternative explanations for how their behavior contributed to performance. Thus, the self-explanation and data verification components help individuals more effectively learn from experience by clarifying the causal link between behavior and outcomes, and they promote more counterfactual thinking (Barsalou, 2008; Cheng, 1997; Chi, de Leeuw, Chiu, & Lavancher, 1994; Roese, 1997; Spellman, 1996; Steyvers, Tenenbaum, Wagenmakers, & Blum, 2003) . Finally, the feedback component of AERs challenges individuals to develop specific recommendations for behavior change. In organizational settings, feedback is primarily focused on performance outcomes (i.e., success or failure) and originates primarily from other actors such as supervisors or peers (Kluger & DeNisi, 1996) . In AERs, however, the feedback focuses on the process and behaviors that produced the performance outcomes (Ellis & Davidi, 2005) , and focal participants are responsible for generating their own feedback about how to change their behavior and improve performance. Placing the responsibility for feedback on the focal individual should foster a more systematic analysis of the experience and, as a result, enhance learning and development (Webb, 1989) .
Complicating the leadership process further is the fact that leadership experiences can evoke an array of emotions (e.g., fear, anxiety) that limit the degree to which people are systematic and deliberate in their analysis of experiential data (Day, 2000; Fine-man, 1997; Goleman, Boyatzis, & McKee, 2001) . Indeed, people going through leadership development experiences often report feeling anxious or under pressure due to the visibility of their actions, the novelty of the experience, the many stakeholders involved, the need to work across organizational boundaries, and the uncertainty about what lessons to conclude (McCall & Hollenbeck, 2002; McCall et al., 1988; Ohlott, 2004) . However, by prompting a more systematic and elaborate analysis of experiential data, AERs should reduce these forms of uncertainty and help regulate emotions that might interfere with learning and development. In addition, the self-generated and processoriented feedback inherent in AERs should reduce the anxiety and selfpresentation pressures that come with leadership and specify clear behavior changes that can improve leadership performance going forward.
In sum, AERs enable people to more systematically analyze their developmental experiences, identify behavior changes that would improve performance, and regulate emotions that might interfere with experiential learning. Thus, individuals who go through AERs immediately following key developmental experiences should experience greater leadership development than people who do not engage in AERs.
Hypothesis 1: The relationship between AERs and leadership development is positive, such that people who go through an AER process will experience greater leadership development than people who do not go through an AER process.
Boundary Conditions to the Developmental Value of AERs
AERs are designed to promote a more structured and systematic processing of experiential data, but it is likely that individuals will vary in their ability to leverage AERs for this purpose. We expect that individuals' ability, personality, and prior experience will influence the degree to which individuals benefit from AERs.
Processing ambiguous experiential data. AERs are designed to shift individuals' modes of information processing from automatic and habitual to conscious and deliberate, but people differ in their capacity for and approach to processing ambiguous experiential data. We propose that two individual differences, cognitive ability and conscientiousness, will influence how effective people are at processing ambiguous experiential data and thus how effective people are at using AERs for experience-based leadership development.
Cognitive ability refers to individual differences in information processing capacity (Hunter, 1986) . Those with higher levels of cognitive ability are able to take in and process more information and do so more efficiently than people who possess lower levels of cognitive ability (Kanfer & Ackerman, 1989) . As a result, people with greater cognitive ability should be able to process ambiguous experiential data more quickly, develop more accurate mental models of how their behavior contributed to performance, examine a broader range of counterfactuals, and more effectively determine how behavior changes will improve future performance. These information processing benefits are most evident when tasks are novel and ambiguous (Hunter & Hunter, 1984) , as is the case with leadership development experiences. For example, in leadership development contexts, people must process novel experiences where they are working across organizational boundaries and cultures (DeRue & Wellman, 2009; McCall & Hollenbeck, 2002; McCauley et al., 1994) . Possessing higher cognitive ability should enable people to more quickly and efficiently develop a causal map for how their leadership behavior contributes to key performance outcomes, as well as identify what behavior changes will improve performance.
Hypothesis 2: The relationship between AERs and leadership development will be moderated by cognitive ability, such that the relationship will be stronger for individuals with greater cognitive ability and weaker for individuals with less cognitive ability.
Conscientiousness is a personality dimension that, like cognitive ability, provides insight into how people process ambiguous information (Costa & McCrae, 1992) . Conscientious individuals are self-disciplined, have high attention to detail, and are extremely deliberate in processing information. Indeed, conscientious individuals are more accurate in processing ambiguous information (McCrae & Costa, 1987) and have greater perseverance and motivation in learning information-processing tasks (Colquitt & Simmering, 1998) . By enabling more systematic and deliberate information processing, conscientiousness should produce more efficient and accurate causal maps, as well as more specificity in the alternative scenarios that are considered during the AER. In contrast, less conscientious individuals will be less methodical and deliberate in their information processing and will be at risk of identifying the wrong causal relationships and interpreting their experiential data incorrectly.
Hypothesis 3: The relationship between AERs and leadership development will be moderated by conscientiousness, such that the relationship will be stronger for more conscientious individuals and weaker for less
conscientiousindividuals.
Being open to and building on experience. Although people can imagine a range of possible causes and consequences of their behavior without any prior experience, their analysis of an experience should be more robust to the extent that people are open to considering an array of alternative explanations and have a broad range of prior work experience upon which to draw (Morris & Moore, 2000; Roese, 1997) . Thus, individuals' openness to experience and their base of prior experience should govern the impact that AERs have on their leadership development.
Openness to experience is a personality dimension that reflects an individual's imaginativeness, broad-mindedness, and willingness to engage in experiences that are novel and uncertain (Costa & McCrae, 1992) . Individuals high in openness have a strong intellectual curiosity, are more open to change, and are more willing to consider ideas and insights that might be different from their own (Barrick & Mount, 1991) . As a result, openness to experience promotes individual learning and adaptation (LePine, Colquitt, & Erez, 2000) . Drawing upon these insights, we propose that openness to experience will be particularly important for AERs and leadership development because individuals who are open to experience will consider more alternative perspectives and explanations, especially during the data verification phase. In contrast, people who are less open to experience will consider a narrower range of alternative explanations for their behavior and outcomes and thus realize less value from the AER.
Hypothesis 4:
The relationship between AERs and leadership development will be moderated by openness to experience, such that the relationship will be stronger for individuals who are more open to experience and weaker for individuals who are less open to experience.
In terms of experience, prior research (Quinones, Ford, & Tea-chout, 1995; Tesluk & Jacobs, 1998) distinguishes between two experience dimensions: (a) the quantity or amount of work experience and (b) the degree of developmental challenge one has encountered in one's career. We expect both experience dimensions will influence the extent to which people are able to benefit from AERs. With respect to the quantity of experience, greater amounts of career work experience (i.e., career tenure) will correspond to more opportunities for individuals to directly perform or observe others performing the tasks that are encountered during leadership development experiences (Ford, Quinones, Sego, & Sorra, 1992) . This greater amount of experiential data should help individuals situate their current experience in a broader array of prior experiences and expand the set of alternative interpretations of experience that are considered in the AER. People who have less total experience will simply have fewer observations upon which to draw when considering alternative interpretations of their experience. Then again, research shows that greater amounts of experience can lead to the internalization of cognitive scripts and norms that are ineffective in challenging, novel experiences (Dokko, Wilk, & Rothbard, 2009 ). Yet, by promoting more systematic and elaborate processing of experiential data, AERs likely will help people break free of ineffective cognitive scripts and norms, thus leading to greater learning and development.
Hypothesis 5: The relationship between AERs and leadership development will be moderated by an individual's amount of work experience, such that the relationship will be stronger for individuals with more career work experience and weaker for individuals with less career work experience.
The quantity of experience does not provide insight into the richness of experience or the challenges that people faced during their experience (Tesluk & Jacobs, 1998) . However, the second experience dimension, developmental challenge, provides information about the quality or types of experiences people have encountered during their careers.
Developmental challenge reflects the degree to which one's career history includes experiences that have previously been linked to leadership development, such as novel events that require facilitating change, working across organizational boundaries, and managing demographic and cultural diversity (DeRue & Wellman, 2009; Dragoni et al., 2009; McCauley et al., 1994) . Relative to people with less developmental challenge in their background, individuals who possess a base of experience that is rich in developmental challenge should be able develop a broader array of counterfactuals, be more effective at processing novel and ambiguous information, and develop a richer understanding of how behavior changes can improve future performance (Lord & Hall, 2005) . In turn, developmental challenge should accentuate the benefits of an AER process.
Hypothesis 6: The relationship between AERs and leadership development will be moderated by the degree of developmental challenge in one's career history, such that the relationship will be stronger for individuals who have experienced greater developmental challenge and weaker for individuals who have experienced less developmental challenge.
Being emotionally capable of engaging in AERs. Developmental experiences and reflection processes such as AERs can evoke strong emotions, both positive and negative (Buunk, Collins, Taylor, VanYperen, & Dakof, 1990; Fineman, 1997; Snell, 1988) . Although emotions can foster more holistic and systematic information processing (Fredrickson, 1998; Schwarz & Bless, 1991) , research suggests that strong emotions, positive or negative, are associated with particular cognitive scripts (e.g., perceived threat and flight response) that interfere with learning and development (Bower, 1992) .
Thus, to maximize the developmental value of AERs, individuals must regulate their emotions.
Emotional stability is a personality dimension that reflects an individual's tendency to be calm and even-tempered.
Neurotic individuals are more likely to experience social anxiety, stress, and impulsivity and to be unreflective (Costa & McCrae, 1992) , especially when facing novel or challenging situations. Prior research suggests that emotionally stable individuals are less susceptible to stress and severe emotional reactions when faced with novel or challenging situations (Penley & Tomaka, 2002) . We posit that emotional stability will serve as an asset to individuals going through the AER process. AERs force individuals to revisit and evaluate their own performance in a social setting, which can evoke strong emotional reactions that might create defensiveness and interfere with experiential learning. Relative to people who are less emotionally stable, individuals who are higher in emotional stability should be able to regulate their emotions more effectively and thus realize greater value from the AER.
Hypothesis 7: The relationship between AERs and leadership development will be moderated by emotional stability, such that the relationship will be stronger for more emotionally stable individuals and weaker for less emotionally stable individuals.
Method

Participants and Research Design
The study participants were 173 first-year, full-time master's of business administration (MBA) students at a large midwestern university in the United States. The average age of the sample was 27.61 years (SD = 3.65), 69% were male, and 44% were born outside of the United States. On average, participants had 51.59 (SD = 36.55) months of work experience.
Following Avolio, Reichard, Hannah, Walumbwa, and Chan's (2009) call for more quasi-experimental research in leadership studies, we tested our hypotheses using a quasi-experimental cohort design (Cook & Campbell, 1979; Grant & Wall, 2009) . A "cohort" refers to groups of participants who follow each other through formal institutions, which in this case is an MBA program. One cohort serves as a control group, and another cohort serves as the experimental group. In this study, the control cohort (N = 80) consisted of first-year MBA students, and the experimental cohort (N = 93) consisted of first-year students who entered the same MBA program 2 years later. Thus, the two cohorts did not overlap in the 2-
year MBA program. Table 1 , the control and experimental cohorts did not significantly differ on attributes previously linked with leadership (Eagly & Johnson, 1990; Judge, Bono, Ilies, & Gerhardt, 2002; Judge, Colbert, & Ilies, 2004) , including demographics, experience, cognitive ability, or personality (with extraversion as the only exception; see Measures section for detail on how these variables were assessed). In addition, not only were the participants similar in terms of personal attributes, but the MBA program was highly structured and consistent across both cohorts. The students engaged in the same curriculum with the same instructors, and all of the available extracurricular activities and developmental experiences were the same across both cohorts. The comparison data, in addition to having such a highly structured and consistent set of curricula and programming across cohorts, reduce the likelihood that our findings are subject to unknown confounds or selection-maturation biases (Cook & Campbell, 1979) .
As reported in
Procedure
The study was conducted for each cohort over a 9-month period (see Figure 1 ). Prior to entrance into the MBA program (Month 1), participants completed online surveys that assessed individual differences related to career work experience and personality. Data on age, gender, international status, and cognitive ability were obtained via archival sources.
With the support of MBA program administrators, we identified four developmental experiences that were consistent across cohorts, involved all students, were perceived by administrators as particularly developmental, and were not a graded part of any formal class. The four experiences were as follows: (a) a team building offsite that occurred the week prior to beginning the MBA program, (b) a 5-week leadership and teamwork simulation, (c) the search process for summer internships, and (d) a schoolwide case competition. Descriptions of these experiences are included in Appendix A.
We expected that each experience would offer an opportunity for the development of both task and relational aspects of leadership behavior. With respect to the relational aspects of leadership, the three team-based experiences required that individuals work in interdependent settings with a diverse group of people, be supportive team members, and back up other team members in their actions. Similarly, the internship search process challenged individuals' ability to build positive, trusting relationships; listen and make people feel at ease in highly stressful and uncertain environments; and manage relationships with other students they were competing with for jobs but also had to work with throughout the MBA program. With respect to the task aspects of leadership, the three team-based experiences challenged individuals to establish roles, expectations, and standards of performance, as well as coordinate task interdependencies in novel and demanding situations. Likewise, the internship search process challenged individuals to engage in many of the same leadership behaviors. For example, individuals had to coordinate tasks with key stakeholders (e.g., career services, recruiters), establish and adhere to procedures, and work within specific deadlines. It is also possible that the internship search process prompted individuals to reflect on their strengths and weaknesses related to leadership and, through enhancing their self-awareness, enabled individuals to improve their performance of task-and relationship-oriented leader behaviors.
Within 2 weeks of each experience, participants met with trained facilitators who had observed them during the experience to discuss what occurred in the experience and what could be learned from the experience. On average, these sessions lasted 30-45 min. In the experimental group but not in the control group, these meetings were structured according to an AER protocol (see below for details on the protocol). Other than the AER structure, the format of the reflection sessions (e.g., one-on-one meetings) was held constant across cohorts.
At two points in time, the assigned facilitators completed online surveys assessing the leadership behaviors of the study participant. The first point in time (Time 1) was immediately after the initial AER session (for the team building offsite).
These Time 1 data provide a baseline assessment of each participant's leadership behavior. The second point in time (Time 2) was after the reflection session for the final developmental experience (the case competition), which occurred approximately 6.5 months after the first assessment. There was no attrition among the groups between Time 1 and Time 2.
AER Process and Protocol
Participants in both the control and experimental cohorts were assigned a trained facilitator. These facilitators were second-year MBA students who were trained by the principal investigator to observe the students during each of the four developmental experiences. The principal investigator conducted a 90-min training session with the facilitators for both the control and experimental groups. For both groups, the stated purpose of the exercise and the framing of the facilitator's roles and responsibilities were the same. The only difference was that facilitators from the experimental group were trained to use a structured AER protocol. The AER training and protocol were designed according to AER protocols created by the U.S. Army (U.S. Department of the Army, 1993). In contrast, facilitators for the control group were not trained on or asked to use a structured AER process; instead, they were told to facilitate a discussion of participants' leadership experiences and the leadership lessons learned from those experiences.
Prior to the AER session, participants prepared by answering questions about the experience as outlined in the AER protocol (see Form A in Appendix B). The protocol asked participants to reflect on the intent of the experience, their own behavior and contributions, the behavior of others, the lessons of experience, and specific actions they could take to improve future performance (Baird et al., 1999) . During the AER session, participants in the experimental cohort were asked to describe their experience and explain "how did (they) contribute to the performance observed in the experience" (self explanation). Participants were also asked to consider "a different leadership approach (that) could have (been used) in this experience" and "what might have happened if (they took) that approach?" (data verification). Finally, participants were asked to develop clear conclusions about what worked, what did not work, "what (they) learned from the experience about (their) leadership capabilities," and, based on these lessons, "how (they) will lead differently in the future?" (feedback). Participants shared and discussed their responses with their trained facilitator. The facilitator supported the process by encouraging participation, using open-ended questions to guide the discussion, and entering the discussion only when necessary. At no point in the discussion did the trained facilitator provide evaluative comments or feedback to the participant. During the session, the facilitator followed an outline that guided the participant through the steps of the AER (see Appendix B). At the conclusion of each AER session, the assigned facilitator summarized the discussion using Form B in Appendix B.
For both the control and experimental groups, the trained facilitators viewed the focal participants in person during each of the developmental experiences. The trained facilitators did not actively participate in the experiences, and all study participants were aware that they were being observed and evaluated during each experience. Within 2 weeks of each developmental experience, both the control group and the experimental group had meetings with the facilitators, and the frequency and length of interaction between participants and facilitators were the same across the experimental and control groups. The only difference between the two groups was the structure of the discussions. The control group meetings comprised unstructured discussions of the four developmental experiences, whereas in the experimental cohort, each experience was discussed according to a structured AER process.
Given that the trained facilitators also provided the leadership behavior ratings, a potential threat to the validity of these data is that the facilitators in the experimental group were biased to see their group more favorably than those in the control group. There are several reasons why this bias is unlikely. First, because the facilitators in the control and experimental groups observed all of the same experiences and spent equal time with participants, it is unlikely that a selfserving or liking bias influenced only the facilitators in the experimental group. A comparison of means and variances for the leadership ratings supports this assertion. At Time 1, the variances in leadership ratings were different across groups (F = 7.42, p < .05; Levene, 1960) , but using the Brown-Forsythe (Brown & Forsythe, 1974) and Welch (1951) tests, we found no significant difference, F(1, 137) = 0.01, p = .906, in mean leadership ratings across groups. We used the Brown-Forsythe and Welch tests because they are robust to unequal variances (Tomarken & Serlin, 1986) . At Time 2, mean differences were present due to the proposed effect of the AER, but the variances around these means were the same, F(1, 139) = 2.46, p = .119 (Levene, 1960) . These data suggest that there was an equal level and distribution of liking and disliking in both groups. Finally, our Time 1 ratings of leadership behavior occurred immediately following the first AER session. If there was a selfserving bias affecting the experimental group, we would expect to see between-group differences at Time 1, but we do not.
Measures
Participation in the AER process was dummy-coded according to whether the individual was part of the control group (0) or the experimental group (1).
Leadership development was assessed by examining the change in individuals' leadership behaviors over time (i.e., the change from Time 1 to Time 2), which is consistent with prior definitions of leadership development (Day & Zaccaro, 2004; Klein & Ziegert, 2004) and recent research on modeling change (e.g., DeRue & Morgeson, 2007; Tierney & Farmer, 2011) .
To assess leadership behavior at each point in time, we used a six-item measure adapted from Halpin's (1957) Leader Behavior Description Questionnaire (LBDQ). The measure included three items assessing task-related leadership behaviors such as initiating structure and three items assessing relational leadership behaviors such as consideration. We selected the six items to be included in the measure based on previously reported factor structures and item loadings for the LBDQ (Schriesheim & Stogdill, 1975) . Along a 5-point response scale (1 = strongly disagree; 5 = strongly agree), assigned facilitators assessed the study participants using this six-item measure at Time 1 (a = .83) and then again at Time 2 (a = .89). To assess leadership development over time, we controlled for the Time 1 leadership behavior measure in all analyses (see Cohen, Cohen, West, and Aiken's, 2003 , description of two-wave models of change).
We combined the task and relational leader behavior items into a single leader behavior measure for two reasons. First, we had no a priori theory for why AERs would differentially affect task and relational leader behaviors. Second, the correlations among task and relational leader behaviors are quite high (DeRue, Nahrgang, Wellman, & Humphrey, 2011; Judge, Piccolo, & Ilies, 2004) . Indeed, our six items loaded onto a single factor. At Time 1, a single factor explained 62% of the variance in leadership ratings, and at Time 2, a single factor explained 71% of the variance in leadership ratings. No other component had an eigenvalue over one at Time 1 or Time 2.
To ensure the validity of these leadership ratings, we also collected independent assessment data and conducted several supplemental analyses with the experimental cohort. First, at Time 1, we collected the same leadership behavior data from participants' team members. Given the intense interactions of team members during the team building offsite and 5-week teamwork simulation, we concluded that participants' team members could provide independent validation at Time 1. The correlation between facilitator and team members' ratings of leadership at Time 1 was r = .41 (p < .01).
Second, we collected the same leadership behavior data from participants' internship supervisors approximately 2 months after our facilitators' Time 2 ratings. The correlation between the facilitator and internship supervisor ratings of leadership at Time 2 was r = .39 (p < .05). We also collected data on the number of summer internship offers that individuals received as well as their summer internship salary. As reported in Table 2 , after controlling for demographics, cognitive ability, work experience, and personality (see Model 1), the leadership behavior ratings at Time 2 (see Model 2) were significant predictors of both the number of internship offers received (ß = 0.30, p < .05, AR 2 = .07) and participants' internship salary (ß = 0.33, p < .05, AR 2 = .09). Thus, participants in the experimental cohort who were rated higher in terms of their leadership at Time 2 received more internship offers and had higher internship salaries. In sum, the facilitators' leadership behavior ratings converge with multiple, independent data sources providing both subjective leadership ratings and objective performance data.
Cognitive ability was assessed with the Graduate Management Admission Test (GMAT) (O' Reilly & Chatman, 1994) .
GMAT scores were obtained from the MBA program.
In terms of work experience, individuals' total amount of work experience was measured as the number of months of full-time employment prior to the MBA program and was obtained via archival records. Ohlott, & Ruderman, 1999; McCauley et al., 1994) .
The DCP was originally designed to assess the developmental challenge of specific job assignments. We adapted the measure by changing the scale referent to "Please indicate the degree to which each statement is descriptive of your career experience thus far . . ." All responses were recorded using a 5-point response scale (1 = not descriptive at all; 5 = extremely descriptive). Consistent with DeRue and Wellman (2009), a confirmatory factor analysis suggested a one-factor structure best fit these data (comparative fit index = .97; incremental fit index = .97; root-mean-square error of approximation = .02). Internal consistency reliability was .94.
Conscientiousness, emotional stability and openness to experience were measured with the Personal Characteristics Inventory (PCI; Barrick & Mount, 1993) . Each personality dimension was measured with 10 items, and the internal consistency reliabilities were .70 for conscientiousness, .78 for emotional stability, and.76 for openness to experience. We also assessed the two remaining Big 5 personality dimensions, extraversion (a = .77) and agreeableness (a = .73), using the same PCI instrument. Although we did not hypothesize effects for these two personality dimensions, we controlled for extraversion and agreeableness because both have been shown to affect individuals' leadership behaviors .
We also controlled for age, gender (1 = male; 0 = female), and international status (1 = born outside of the United States, 0 = born in the United States) to ensure that demographic differences were not an alternative explanation for our results. Table 3 provides the means, standard deviations, and intercorrelations of the study variables. The AER intervention was not correlated with Time 1 leadership behaviors but was positively correlated with Time 2 leadership behaviors, which provides some initial evidence that the AER process helped individuals engage in more effective leader behaviors over time. We used hierarchical regression (Aiken & West, 1991) to test our hypotheses. Table 4 presents the results of these analyses. Model 1 (see Table 4 ) presents the main effects associated with each control variable (age, gender, international status), as well as the main effects associated with cognitive ability, amount of work experience, developmental challenge, and the Big 5 personality dimensions.
Results
Hypothesis 1 predicted that the AER intervention would be positively related to leadership development. As presented in Model 2 (see Table 4 ), the AER had a positive effect on leadership development (ß = 0.18, p < .01, AR2 = .03). Thus, Hypothesis 1 was supported.
Hypothesis 2 predicted that individuals with higher cognitive ability would benefit more from AERs than would individuals with less cognitive ability. As presented in Model 3 (see Table 4 ), individuals' cognitive ability did not moderate the effect of AERs on leadership development (ß = 0.19, ns). Thus, we did not find support for Hypothesis 2.
Hypothesis 3 predicted that highly conscientious individuals would benefit more from AERs than would individuals who are less conscientious. As presented in Model 3 (see Table 4 ), conscientiousness moderated the effect of AERs on leadership development (ß = -1.65, p < .05). We plotted the effect of the AER on leadership development for participants with high and low levels of conscientiousness (defined as 1 and -1 standard deviations from the mean, respectively ; Aiken & West, 1991) . As illustrated in Figure 2 , for the experimental cohort, we found that conscientiousness enhanced the degree to which AERs fostered leadership development (ß = 0.16, p < .05). In contrast, we found that conscientiousness had a negative effect In Hypothesis 4, we predicted that individuals who are open to experience would benefit more from AERs than would individuals who are less open to experience. We found that openness to experience moderated the effect of AERs on leadership development (ß = 1.20, p < .05; see Model 3, Table 4 ). As illustrated in Figure 3 , openness to experience enhanced the degree to which AERs fostered leadership development in the experimental cohort (ß = 0.17, p < .05), but openness to experience had no effect for the control cohort (ß = -0.04, ns). Thus, Hypothesis 4 was supported.
Hypothesis 5 stated that individuals with more career work experience would benefit more from AERs than would individuals with less career work experience. As presented in Model 3 (see Table 4 ), individuals' amount of work experience did not moderate the effect of AERs on leadership development (ß = -0.03, ns). Thus, we did not find support for Hypothesis 5.
Hypothesis 6 predicted that individuals who have experienced greater developmental challenge in their career will benefit more from AERs than will individuals who have experienced less developmental challenge. As presented in Model 3 (see Table 3 ), developmental challenge moderated the effect of AERs on leadership development (ß = 0.77, p < .05). As illustrated in Figure 4 , for the experimental cohort who went through the AER process, individuals with greater developmental challenge in their careers exhibited superior leadership development relative to those individuals with less developmental challenge in their careers (ß = 0.26, p < .01). For the control cohort, the degree of developmental challenge had no effect on leadership development (ß = -0.07, ns). Thus, we found support for Hypothesis 6.
Finally, Hypothesis 7 predicted that emotionally stable individuals would benefit more from AERs than would individuals who are less emotionally stable. As presented in Model 3 (see Table 4 ), emotional stability moderated the effect of AERs on leadership development (ß = -0.89, p < .05). As illustrated in Figure 5 , emotional stability enhanced the degree to which AERs fostered leadership development in the experimental cohort (ß = 0.19, p < .05), but emotional stability had no effect on leadership development in the control cohort (ß = -0.07, ns). Thus, Hypothesis 7 was supported.
Overall, the contingency effects observed for developmental challenge, conscientiousness, openness to experience, and emotional stability explained an additional 8% of the variance in leadership development above and beyond the main effect for AERs.
Discussion
McCall (2010) recently stated
It is clear that learning from experience is not automatic . . . but it is not as clear what the obstacles are to learning from different kinds of experiences, or on the flip side, what might enhance it. Until more is known about these aspects of learning from experience, efforts to intervene effectively to enhance learning will continue to be hit or miss . ( p. 17) In this article, we demonstrate that an AER is one intervention that can enhance experience-based leadership development. People who participated in AERs increased their performance of key leadership behaviors over time, whereas people who did not engage in AERs experienced little to no leadership development from the same set of developmental experiences. In addition, we specify for whom AERs are most beneficial. In particular, the developmental value of AERs was amplified for people who had a rich base of challenging career experiences, as well as those who are conscientious, open to experience, and emotionally stable. With these results in mind, we now discuss the theoretical and managerial implications of our findings.
Theoretical Implications
Our findings offer several insights that extend existing theory and establish an agenda for future research on leadership development. To begin with, we redirect prior theory that implicitly assumes challenging, developmental experiences are both necessary and sufficient for leadership development to occur (McCall et al., 1988) . Although challenging experiences offer individuals an opportunity for learning and development, our study emphasizes the importance of structured reflection for ensuring people fully capture the lessons of those experiences. We also extend constructivist theories of learning by establishing a set of boundary conditions to the learning of leadership via experience and structured reflection.
In particular, we find individuals who are conscientious, open to experience, and emotionally stable and have a rich base of challenging career experiences are those who benefit most from AERs. In this sense, the developmental value of AERs is not only a function of AER type (Ellis et al., 2010) or experience (Ellis & Davidi, 2005) but also a function of the attributes of people engaging in the AER.
In light of these findings, future research should determine how leadership development can be fostered in contexts where structured reflection is not practically possible or for people who lack the requisite career experiences and personality profiles. In addition, there are likely other individual differences or aspects of the organizational context that will influence the developmental value of AERs. For example, goal orientation (Ford, Smith, Weissbein, Gully, & Salas, 1998; Pintrich, 2000) has been empirically linked to learning and development and might influence the extent to which individuals are willing to acknowledge their faults and opportunities for development during the AER process. Similarly, organizational contexts can often enable or constrain individual learning and development (Easterby-Smith, 1997) , and research on the contextual dynamics of organizations that enable or constrain the effectiveness of AERs would go a long way toward helping organizations implement AER practices.
In terms of theoretical implications, it is also important to recognize that our findings are isolated to a particular conception of leadership development, namely, the capacity to engage in specific leadership behaviors. Although positive changes in leadership behavior are an important aspect of leadership development (Day & Zaccaro, 2004; Klein & Ziegert, 2004) , there are other conceptions of leadership development that might also benefit from structured reflection processes such as AERs. For example, recent work on leadership development explored the processes by which individuals develop "leader" as part of their personal and social identities (Day & Harrison, 2007; DeRue & Ashford, 2010) , and implicit in these identity-based leadership development models is the idea that individuals reflect on their experiences in ways that promote the internalization of "leader" into their identity structure. Future research that examines the value of AERs in this identity construction process would be particularly helpful for expanding the role that AERs can play in leadership development.
Finally, our study is focused on leadership development at the individual level, but there is a need for research on grouplevel leadership development. With the emergence of shared forms of leadership (Carson, Tesluk, & Marrone, 2007; Morgeson, DeRue, & Karam, 2010; Pearce, Conger, & Locke, 2008) , an important question is how structured reflection processes such as AERs can facilitate leadership development in groups. Future research could examine the relative validity of doing individual versus group-based AERs and explore whether the benefits of these AERs are primarily at the individual or group levels of analysis. We expect that group-based AERs would help establish more shared and accurate team mental models (Lim & Klein, 2006) , but individual-based AERs might help avoid group biases (e.g., groupthink; Janis, 1982) that could impede the learning process.
Managerial Implications
Findings from the present study have important practical implications. First and foremost, organizations should consider instituting AER processes as part of their broader leadership development strategies. However, the deployment of AERs must be done with precision. Organizations need to assess individuals' prior career histories and personality profiles to understand who within the organization is likely to benefit from AERs. Identifying in advance who is likely to benefit from AERs will enhance the return on investment for leadership development initiatives that are consistently under pressure to justify their investment.
For those individuals who do not possess the requisite experience and personality profiles, alternative approaches will be required. Life within contemporary organizations is often characterized by a focus on short-term, performance goals, and a "performance at all costs" culture can keep people from approaching their experiences with a learning orientation or reflecting on those experiences (Bruch & Ghoshal, 2002) . To shift the focus from short-term performance to learning, managers should explore ways to promote a learning-oriented and psychologically safe environment (Dweck, 1986; Edmondson, 1999) and reduce the costs of failure in developmental experiences (e.g., use simulated experiences where employees can fail with little cost). In addition, managers can implement training on AERs and design performance management systems to reward employees for engaging in AERs.
Finally, the present study has implications for leadership coaching. Most research on coaching compares the impact of coaching relative to not having a coach at all (e.g., Evers, Brouwers, & Tomic, 2006) , but the present study suggests that it is not simply the presence of a coach but rather the process that coaches use to facilitate developmental conversations that really drives leadership development. To enhance the developmental value of leadership coaching, coaches could use the AER process to structure their interactions with employees, which would shift more of the responsibility for capturing the lessons of experience onto the employee (instead of the coach). To further our understanding of how AERs can be used in leadership coaching, future research should examine how AERs can complement other coaching interventions and how the relationship between coach and employee affects the AER process.
Strengths and Limitations
The present study is not without limitations. One limitation is that the developmental experiences and AERs that were examined in this study all occurred within a structured MBA program. Thus, we cannot be sure to what extent our findings generalize to business settings. In addition, our MBA sample resulted in range restriction on select variables, notably cognitive ability, which could be an explanation for why in our study cognitive ability did not enable greater learning from AERs. Future research that examines the validity of AERs in more diverse organizational settings would clarify the external validity and application of our study's findings.
A second limitation is that we were unable to directly assess the underlying mechanisms for why AERs, relative to unstructured reflection discussions, promote greater leadership development. Consistent with prior research (Busby, 1999; Ellis & Davidi, 2005) , we expect AERs enable more systematic and elaborate processing of experiential data, but we did not directly measure the degree to which individuals engaged in cognitive simulations, counterfactual thinking or causal analysis of ambiguous experiential data. Directly assessing these cognitive processes could have primed our control group participants that these processes would be beneficial. It is also possible that the benefits of AERs extend beyond the analysis of experience and include positive changes in relationship quality between the individual and facilitator.
Following our study, future research needs to examine the underlying cognitive and relational mechanisms through which AERs promote leadership development.
A third limitation of the present study is that we collected ratings of leadership for each participant at Time 1 and Time 2 from the same source, and these are the same individuals who facilitated the AERs. This data collection approach could bias our results by introducing a same-source bias for the dependent variable. However, we do not believe our results suffer from a same-source bias for the following four reasons. First, it is unlikely that a same-source bias in our dependent variable accounts for our results, given that all other variables were either experimentally manipulated or collected via the participants themselves or archival sources. Second, we found support for a series of interaction effects using variables from multiple sources, which makes it highly unlikely that our effects are due to a same-source bias (Evans, 1985) . Third, the dependent variable was operationalized as change over time and not absolute ratings of leadership. Therefore, any same-source bias in leadership ratings would be minimized by controlling for the Time 1 ratings. Fourth, within the experimental cohort, we found that the facilitator ratings at Time 1 and Time 2 converged with multiple, independent data sources, including both subjective leadership ratings and objective performance data.
A fourth limitation stems from the use of a two-wave model of change. According to Rogosa, Brandt, and Zimowski (1982) , Singer and Willett (2003) , and Ployhart and Vandenberg (2010) , two-wave models of change assess the acquisition (increase) or loss (decrease) of a focal construct, but these two-wave models do not offer insight into the process of change or the trajectory of change. For example, similar to the trajectories observed in the 360-degree feedback literature (e.g., Reilly, Smither & Vasilopou-los, 1996) , the observed changes in leadership behavior could occur immediately following the first few AERs as individuals address their more straightforward developmental needs. Alternatively, the developmental trajectory might progress steadily over time across AERs or be delayed until a pattern of insights emerge across multiple AERs. Scholars interested in modeling the trajectory of change or the process through which AERs foster leadership development will need to employ models of change that span across three or more time periods and either randomize or counterbalance the sequence of developmental experiences to control for any differences across developmental experiences. A related concern with two-wave models of change is that the changes in leadership behavior could be the result of measurement error at Time 1 or Time 2. We minimized this threat by using a cohort design with a control group where any measurement error that exists should be the same across the control and experimental groups (Shadish, Cook, & Campbell, 2002) .
A final limitation is related to practical significance. The incremental variance explained by the AER was .03, so one might question the practical return on investment in AERs. We offer three reasons for why AERs are worth the investment.
First, the cost of administering AERs can be quite low. In our study, participants invested only 4 hours over 9 months in the AER process. In addition, many managers already engage their employees in reflection conversations designed to enhance leadership development. The AER does not require more time, only a different structure to the reflection conversation. Second, the main effect of AERs is accentuated to the extent participants are conscientious, open to experience, and emotionally stable and have a rich base of prior developmental experiences. Considering that these personal attributes are often found in an organization's highest performers (e.g., Barrick, Mount, & Judge, 2001) , AERs become a tool that can help high achievers become even more effective. Finally, our estimate of the AER effect may actually be conservative, as developmental experiences in practice are likely more ambiguous and complex than the experiences we examined as part of a formal education program. To the extent developmental experiences are more complex or ambiguous, the return on investing in AERs should be greater.
Despite these noted limitations, the current study benefited from a variety of strengths resulting from the time-lagged, quasiexperimental design. In particular, this research design provided a valid and ethically viable approach to examining leadership over time and inferring causality regarding the effects of AERs on leadership development. In addition, we were able to minimize the potential of treatment diffusion or compensatory rivalry. Because the first cohort had graduated when the second began, we minimized the risk of study participants becoming aware of the experimental manipulation.
Finally, both the control and experimental cohorts went through the same developmental experiences. Due to the standardization of experiences and the structure of the AERs, we are able to draw inferences about the validity of AERs in experience-based leadership development. In sum, AERs are a powerful tool that organizations can use to enhance individuals' performance of key leadership behaviors.
